Previous studies reported that the fungal mycelia of H. erinaceus contains various bioactive constituents such as polysaccharides (1) , proteins, lectin (2) , hericenones(3), erinacines (4, 5) , sterol, fatty acid and esters (6) . H. erinaceus has beneficial effects, including anti-cancer activity (7) , antibacterial activity (8, 9) , anti-inflammatory activity (10, 11) , antioxidant properties (12) and stimulating the synthesis of nerve growth factor (13) .
In the previous papers, erinacine which was extracted from H. erinaceus exhibited potent stimulating activity to NGF-synthesus (14, 15) , antibacterial activity and antioxidant properties. Stimulators of NGF-synthesis had been expected to be used as drugs for degenerative neuronal disorders such as Alzheimer's disease and for peripheral nerve regeneration (4, 5) . Since the yield of erinacine was very low, as reported in the literature using solvent reflux extraction, microwave extraction, ultrasonic extraction and supercritical fluid extraction rate was less than 2.4% and the extraction costs were high, so the further extraction and exploitation of erinacine became the bottleneck (16) .
In order to improve the yield of erinacine from H. erinaceus, with pretreatment of enzymatic and acid hydrolysis, then combined with the method of industrial alcohol reflux extraction, significantly the extraction yield of erinacine improve from 2.4% to 3.2%.Based on single factor experiments and response surface methodology (RSM), the extraction process parameters were optimized for erinacine extraction provides a good production prospects.
II.
Materials and methods
A. Materials
Fungal mycelia of H. erinaceus powder(Beijing f u er kang biotechnology research institute), 95%indust rial alcohol, hydrochloric acid, acetic acid, sulfuric ac 
2) Test method a) Constant temperature solvent extraction
The dry fungal mycelia of H. erinaceus powder was accurately weighed 10 g (accurate to 0.0001 g) by AL-104 electronic scales. The fungal mycelia of H. erinaceus powder was circularly extracted with 100ml of 95% ethanol solvent in a 500 ml round bottom flask.
b) Pretreatment of enzymatic hydrolysis solvent extraction
The dry fungal mycelia of H. erinaceus powder was accurately weighed 10 g (accurate to 0.0001 g) by AL-104 electronic scales. The dry fungal mycelia of H. erinaceus powder was put in 250 ml beaker containing 100 ml of water and 0.1 g of cellulose enzyme. The pH value was adjusted to 4.5 by hydrochloric acid. After enzymatic hydrolysis 90 min of 50℃ and inactivated boil for 10 minutes, the combined extracts were then concentrated on rotary evaporator at 50℃ to remove water to dryness.
The fungal mycelia of H. erinaceus powder was circularly extracted with 100ml of 95% ethanol solvent in a 500 ml round bottom flask. remove water to dryness. The fungal mycelia of H.
c) Pretreatment of acid hydrolysis solvent extraction
erinaceus powder was circularly extracted with 100ml of 95% ethanol solvent in a 500 ml round bottom.
D. Qualitative appraisal of erinacine
Erinacine existed in alcohol extract was measured by thin layer chromatographic analysis of developing solvent of ethyl acetate and petroleum ether system as the color of terpenoids general indicators respective were ethanol and vanillin sulfuric acid sulfate ethanol.
E. Maximum absorption maxima and calibration plot
2 mL diluted extract in quartz colorimetric utensil was scanned between 200 ~ 400 nm wavelength，then the operation was repeated for three times. Its maximum absorption peak was discovered at about 210 nm （UV） , so 210 nm（UV) was selected for detective wavelength.
Wild standard scutellarin which had strong absorption peak around 210 nm（UV）was accurately 
III. Discussion and Results

A. Discussion 1) Different pretreatment on the effect of erinacine extraction yield
The erinacine extraction yield (Table 1) 
The experimental runs for Box-Behnken design were shown in Table 2 . Each experimental run was per-formed in triplicate and the averages of the yield of erinacine were taken as response. As shown in Table 3 , each experiment in the design was performed and the experimental data were obtained.
The data were analyzed by multiple regression analysis using the Design Expert software to get the following polynomial equation:
Y=3.38+0.047*X 1 +0.092*X 2 +0.018*X 3 +0.076*X 1 *X 2 +6.
500E-003*X 1 *X 3 +0.040*X 2 *X 3 -0. The F-value and p-value were used to measure the significance of the coefficients of the model and results
were shown in Table 4 . The analysis of variance (ANOVA)
of the quadratic regression model demonstrated that the model was highly significant (p < 0.0001) and the result suggested that the model is adequate for predicting within the range of the variables employed. It also can be seen t hat the variables with the significant effects on the yield of erinacine were the linear terms (X 1 , X 2 ), the quadratic terms (X 1 2 , X 2 2 and X 3 2 ) and the interaction between X 1 and X 3 , X 2 and X 3 . the determinant coefficient (R The analysis of response surface was performed by
Design Expert software to determine the optimal extraction conditions. The optimal extracting conditions were liquid/material ratio 31.52mL/g, extraction temperature 62.12 ℃ , extraction time 30.47min, respectively. The maximum predicted yield of erinacine was 3.39%.
As the actual operation convenience was considered, the best extraction conditions for erinacine were changed for liquid/material ratio 32 ml/g, extraction temperature 62 ℃, the extraction time for 30 min. Under the condition of the correction, the actual measured extraction yield of erinacine was 3.28%. 
B. Results
The pretreatment of enzymatic hydrolysis whose quality was one percent of the H. erinaceus and acid hydrolysis which was used to adjust pH to 2 was the key technology for improving the extraction yield of erinacine by the method of industrial alcohol reflux extraction.
Significantly the extraction yield of erinacine improved from 2.4% which was extracted just by the method of industrial alcohol reflux extraction to 3. 
